Background. Although binge eating disorder (BED) formally appeared in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), after nearly two decades of research, it is still considered understudied in men. Objective. To carry out a literature review with the variables that have been relevant in research on BED in men, from 1994 to 2015. Method. The article search was conducted in Medline and PsycINFO databases. Results. Twenty-eight articles were analyzed, none specifically investigated male population. Men engage less in restrictive dieting than women (29.8% and 57.3%, respectively). Regarding body image, both men and women are prone to body dissatisfaction, although the ideal body is not necessarily the same. Regarding comorbidity, anxiety disorders are the most common ones in men with BED, in addition to the fact that they are more susceptible to substance abuse. Discussion and conclusion. Investigation on BED has mainly been conducted on female population, which suggests the need for more research on men that provides more empirical evidence.
BACKGROUND
In the fourth revised version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR), the American Psychiatric Association (2000) defines eating behavior disorders as those characterized by severe alterations in eating behavior, in other words, these disorders are due to a psychological alteration. The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American Psychiatric Association, 2013 ) modifies the concept of what are now called eating and food intake disorders, defined as a persistent alteration in eating or eating behavior that leads to an alteration in the consumption or absorption of food that causes a significant deterioration of physical health or psychosocial functioning (American Psychiatric Association, 2013).
Another significant modification related to the classification of eating and food intake disorders is the recognition of binge eating disorder (BED) as comparable to anorexia and bulimia nervosa, in other words, it is no longer considered a diagnostic category for research. In order to clarify its clinical characteristics, with diagnostic criteria that are almost the same as those proposed in the DSM-IV (American Psychiatric Association, 1994) except for frequency (from twice a week to once a week) and the time lapse since the onset of binge eating (from 6 months to 3 months), which can be observed in the diagnostic criteria for BED according to the DSM-5 (American Psychiatric Association, 2013).
The background to BED lies in the research conducted by Stunkard (1959) , in which he identified the presence of what he called "night eating syndrome", understood as episodes of consuming large amounts of food in a rapid, uncontrolled way until a point of physical discomfort is reached, followed by feelings of guilt, remorse, or self-loathing, without compensatory behaviors, followed by the restriction of food in the morning, all in obese patients under treatment for weight control. However, it was not until 1994 that the BED category formally appeared in the fourth version of the DSM-IV (American Psychiatric Association, 1994), proposed as a new diagnostic category for research (Appendix B of criteria and proposed lines of research for further studies).
Prevalence in community samples has been estimated at between 2% and 6% (Castro & Ramírez, 2013; Hudson, Hiripi, Pope, & Kessler, 2012; Litwack, Mitchell, Sloan, Reardon, & Miller, 2014; Neumark-Sztainer, Sherwood, French, & Jeffery, 1999; Spitzer et al., 1993) . In clinical samples, which mainly include patients with obesity in treatment for weight control, there is a higher prevalence, ranging from 30% to 54% (Fitzgibbon, Sánchez-Johnsen, & Martinovich, 2003; Gormally, Black, Datson, & Rardin, 1982; Hsu et al., 2002; Johnsen, Gorin, Stone, & Grange, 2003; Spitzer et al., 1992; Spitzer et al., 1993; Villagómez, Cortés, Barrera, Saucedo, & Alcocer, 2003; Williamson & Martin, 1999) .
Although not everyone with obesity has BED, most of the prevalence of this disorder is found in this population, which has prompted interest in studying the relationship between BED and obesity, since the body mass index (BMI) of individuals with BED ranges from 32 to 42, equivalent to type I obesity ) and type III obesity (BMI > 40) (Ramacciotti et al., 2000; Spitzer et al., 1992; Spitzer et al., 1993; Vervaet, van Heeringen, & Audenaert, 2004) .
As for the age of onset, it has been estimated that BED occurs at around 32 (American Psychiatric Association, 2013 , García-Camba, 2001 , Marcus, 1997 , showing that this disorder occurs in adulthood, unlike bulimia and anorexia nervosa, which usually appear in adolescence.
Another aspect to consider is that BED has mainly been studied in female population, despite being the most frequent eating disorder in men and occurring in similar proportions in both sexes (two cases of men for every three of women) (American Psychiatric Association, 2000; Castonguay, Eldredge, & Agras, 1995; Hoek & van Hoeken, 2003; Spitzer et al., 1993; Weltzin et al., 2005; Womble et al., 2001) .
One possible problem in the detection of BED in men is that the intake of large amounts of food may be a common cultural feature for men, and therefore not considered abnormal behavior. There are also certain limitations on the diagnosis of BED, among which the fact that certain professionals and those with this condition do not consider that eating and food intake disorders can be present in men, which leads to an underestimation of both diagnosis and research on this disorder. This raises the following question: what variables have been relevant to BED research in the male population?
The study of BED in men makes it necessary to know the advances and limitations of the research that has considered them to date, as well as the variables studied in this regard. Accordingly, the purpose of this paper is to conduct a literature review of the variables that have been significant in research on BED in men, from 1994 to the present.
METHOD
Through a systematic search of articles in the Medline and PsycINFO databases, a total of 74 articles were found (26 from Medline and 48 from PsycINFO), 28 of which were used and 46 of which were ruled out on the basis of the following inclusion and exclusion criteria.
Inclusion criteria
1. BED is the central theme of the research, in other words, the articles address this topic as the main axis of study.
2. It considers the male population. 3. The articles are written in English or Spanish, and 4. BED is addressed using the diagnostic criteria of the DSM-IV (American Psychiatric Association, 1994) and DSM-5 (American Psychiatric Association, 2013).
Exclusion criteria
1. Articles focus on treatment and/or therapy. 2. Case studies or theoretical reviews. 3. Articles only evaluate the psychometric properties of instruments, and 4. Articles focus on evaluating the implication of BED in surgical procedures.
The following articles were ruled out for the present paper: 15 articles (seven from Medline and eight from PsycINFO) that did not feature BED as a central theme of the research, 11 articles (seven from Medline and four from PsycINFO) that focused on treatment and/or therapy, five reviews (from PsycINFO), six articles (three from Medline and three from PsycINFO) that only considered female population, six articles (three from Medline and three from PsycINFO) that focused on analyzing the psychometric properties of instruments, and three articles (from Medline) that focused on evaluating the implication of BED in surgical procedures.
Procedure
A systematic search of articles from scientific journals was carried out in February 2015 through the Medline and PsycINFO databases, using the following English keywords: "Binge Eating Disorder", "Binge-Eating Disorder", "Obesity", "male" and "men", which should appear in the title, abstract, and keywords of the articles. The period when the articles were evaluated was from 1994 to the present. An analysis of the articles considered in the present review was carried out according to the criteria established by Cororve and Gleaves (2004) , which consider the analysis of the main purpose of the study, sample characteristics, results obtained, main conclusions, and references.
Subsequently, a group of experts was contacted in the area of eating and food intake disorders to complement the correct selection of the articles to be analyzed.
It should be noted that the search for articles failed to yield a single text specifically designed to assess BED in the male population. Thus, part of the information presented in the results section was compiled on the basis of the female population, provided it offered evidence that would contribute to characterizing possible relevant aspects of BED in the male population.
RESULTS

Origin of articles
The articles analyzed were mainly from the United States, with 24 articles, followed by Italy with two articles, and finally Australia with two articles.
Characteristics of respondents
In the 28 selected articles, a purposive, non-probabilistic sampling was used, including nine with community samples, 18 with clinical samples and one with a clinical community sample. This shows that much of the research on BED is conducted on populations of patients with obesity in weight loss programs.
Regarding the sex of the participants, although it has been mentioned that BED is the most frequent eating disorder in men (Hoek & van Hoeken, 2003; Weltzin et al., 2005) , in the studies reviewed, none were found that specifically focused on analyzing this population, and in those that did include male respondents, the percentage was lower in most articles (25 out of 28 articles) (Table 1) , which shows a lack of inclusion of this population in BED studies which hampers better understanding of this disorder in the male population.
Respondents were 14-94 years, with an average age of 14.3 to 50.7 years. In most research, the average age is between 42 and 45 (Table 1) . While it is true that some studies have mentioned that BED is an eating and food intake disorder that occurs mainly in adulthood (American Psychiatric Association, 2013; Garcia-Camba, 2001; Marcus, 1997) , the lack of studies and specificity regarding the characteristics of male respondents with a BED diagnosis requires further research on this disorder so as to have more detailed information on the characteristics of men with BED, since most studies on male population explain BED characteristics in a general way without specifically describing each gender.
Epidemiology and prevalence
Of the 28 articles, six analyzed the prevalence of BED, five in a community sample and one in a clinical sample.
In the community samples in the articles reviewed, prevalence rates in men range from 1.5% to 6.8% (Feldman & Meyer, 2007; Grucza, Przybeck, & Cloninger, 2007; Hay, 1998; Hodges, Stellefson, Jarrell, Cochrane, & Brewerton, 1999; Nicdao, Hong, & Takeuchi, 2007) . The comparison between genders shows a higher prevalence in women.
As for the clinical sample, in patients with obesity who attend treatment for weight reduction (Lundgren, Rempfer, Brown, Goetz, & Hamera, 2010) , a higher prevalence of BED was found than in the community sample (5.9%) for both genders together since the prevalence for each gender is not specified (Table 2) . Regarding partial BED, there is a higher prevalence of this syndrome in men (Feldman & Meyer, 2007) .
Sexual orientation (homosexuals and bisexuals) is an aspect that possibly increases the prevalence of BED, both in men (5.2% in homosexuals and bisexuals and 1.5% in heterosexuals) and women (4.6% in homosexuals and bisexuals and 1.6% in heterosexuals) (Feldman & Meyer, 2007) . However, there is a lack of empirical evidence to confirm these findings, since only one article evaluated this characteristic. In addition, the authors report that no statis- tically significant differences were found in the prevalence of BED with respect to sexual orientation in men (OR = 3.5 95% CI = [.4, 28] ).
Body mass index (BMI)
Although it has been established that BED is frequently associated with overweight or obesity, in the case of the present review, only 20 articles considered the body mass index (BMI) of their respondents, where those with BED, both men and women, had BMI averages of 32 to 42. Specifically in men, the average BMI ranged from 34 to 41, which is equivalent to type I (BMI 30 -34.9) to type III (BMI > 40) obesity (Table 3) .
Relevant factors in BED research
A broad range of variables involving BED are explored. However, some refer to the same meaning but with a different name, as in the case of food disinhibition and binge eating, which refer to an excessive intake of food accompanied by a loss of control over eating or, on the other hand, to the cognitive restriction and the restrictive diet oriented towards the avoidance of foods with the aim of preventing weight gain. These aspects highlight the importance of having clarity when considering different aspects of this problem, in order not to create confusion when interpreting the results.
In this paper, data were classified into three axes based on the aspects that have been relevant in research on eating and food intake disorders: 1. eating behavior, 2. body image, and 3. comorbidity and symptomatology of anxiety and depression.
Eating behavior
A restrictive diet, both in men and women, is more common in: 1. those people with obesity who wish to lose weight for reasons of appearance as opposed to those who wish to lose weight for health reasons (Reas, Masheb, & Grilo, 2004) ; 2. in obese people with BED who attend support groups for weight loss (Colles, Dixon, & O'Brien, 2008) ; 3. in those who have had a restrictive diet before being overweight and/or bingeing compared to those who were first overweight or binged (Reas & Grilo, 2007) ; and 4. in people who are obese at an earlier age.
Regarding the food behavior associated with BED, there are several clinically relevant characteristics. A restrictive diet is the most commonly evaluated aspect, although it has been shown that only 29.8% of men follow one or less frequently in comparison with women (57.3%), which indicates that it is not a weight loss strategy for most men with BED (Barry, Grilo, & Masheb, 2002; Roehrig, Masheb, White, & Grilo, 2009; Tanofsky, Wilfley, Spurrell, Welch, & Brownell, 1997) .
Eating patterns in individuals with BED is an under-researched aspect, since only one article addressed this topic 
Nicdao et al. (2007) ----------36.6 ± 4.9 Barry et al. (2002) 40.7 ± 9.1 35.6 ± 8.1 38.1 ± 8.6 Colles et al. (2008) ----------32.7 ± 7.3 Cuzzolaro et al. (2008) 40.4 ± 9.4 35.2 ± 8.1 36.4 ± 8.6 Galanti et al. (2007) ----------39.6 ± 7.2 Geliebter et al. (2001) 37.4 ± 6.9 38.5 ± 10.3 38.0 ± 9.4 37.1 ± 6.9 35.7 ± 8.4 35.3 ± 7.8 40.4 ± 9.4 35.2 ± 8.1 36.4 ± 8.6 Grilo et al. (2009) ----------37.1 ± 7.1 Hrabosky et al. (2007) ----------38.2 ± 5.7 Kolotkin et al. (2004) 41.3 ± 11.1 37.6 ± 9.6 42.0 ± 10.4 Linde et al. (2004) 33.1 ± 4.5 33.8 ± 6.0 34.2 ± 5.2 Masheb & Grilo (2006a) ----------37.9 ± 5.6 Masheb & Grilo (2006b) ----------36.4 ± 6.8 Neumark-Sztainer et al. (2009) 34.5 ± 6.9 32.3 ± 5.6 33.4 ± 6.2 Reas & Grilo (2007) ----------37.5 ± 6.8 Reas et al. (2004) ----------37.1 ± 8.4 Reas et al. (2005) ----------37.5 ± 7.3 Roehrig et al. (2009) 38.2 ± 6.0 37.9 ± 6.5 37.9 ± 6.2 Tanofsky et al. (1997) 38.7 ± 3.5 37.6 ± 5.5 38.1 ± 4.5 (Masheb & Grilo, 2006a) . This shows that most individuals with BED (67.6%) do not have regular eating habits, since only 32.4% eat three meals a day (breakfast, lunch, and dinner), which are associated with lower body weight and less bingeing behavior. It was also found that breakfast (42.8%) is consumed less frequently than lunch (64.2%) or dinner (83.2%), in other words, fasting is common in this population.
On the other hand, concern over food is more common among those who follow restrictive diets, want to lose weight for aesthetic reasons, and those in whom obesity precedes restrictive diets and binge eating behaviors (Masheb & Grilo, 2006a; Reas et al., 2004; Reas & Grilo, 2007) . Regarding gender differences, men express less concern over food than women (Barry et al., 2002; Roehrig et al., 2009) .
Finally, and given that the roots of BED lie in the "night eating syndrome" (Stunkard, 1959) , this characteristic is frequently explored. However, in the present review, only one study of this aspect was found, in which most patients with obesity with BED (71.98%) do not engage in this behavior, while those who do (28.01%) have a higher BMI and it is more common in men (42%) than women (24%) .
Body image
When talking about eating and food intake disorders, body image and its implications are considered relevant issues, since they may influence various aspects, such as eating behavior, weight control methods and mood, among others. However, it should be clarified that this is not required for a BED diagnosis.
With respect to the articles reviewed, nine of the 28 articles evaluated the body image in relation to BED, proposing that there are several factors that contribute to the idealization of body image and its distortion in men (Leit, Gray, & Pope, 2002) , including cultural changes that lead to unrealistic expectations of the male body image (Brownell & Napolitano, 1995; Leit et al., 2002) , something which, unlike women, does not necessarily imply an ideal of thinness (Anderson, 1999) . In the articles that considered evaluating body image, it was found that both men and women are prone to experience body dissatisfaction (Anderson, 1999) . However, it is worth noting that there is controversy about whether men care about body image as much as women (Edwards & Launder, 2000) , which would be a point to discuss in the case of men, since, as mentioned previously, not everyone seeks a bodily ideal similar to that of women. Moreover, in the case of BED in men, research usually focuses on the analysis of levels of body dissatisfaction rather than on the ideal body shape they would like to achieve.
Two relevant characteristics in research on eating and food intake disorders are concern over weight and body image. In the case of BED in the male population in the articles reviewed, it is also possible to identify this perception, in addition to the fact that they are the most commonly evaluated body image variables, which show that men with BED express greater concern over weight and body image than those without it. However, a comparison of men and women shows that men have lower levels of these characteristics than women (Barry et al., 2002; Cuzzolaro, Donini, Bellini, & Santomassimo, 2008; Roehrig et al., 2009; Tanofsky et al., 1997) .
It should be noted that concern with body image, in both men and women, occurs more frequently on the basis of the following characteristics: 1. in those who wish to lose weight for aesthetic rather than health reasons (Reas et al., 2004) ; 2. in those who are overweight first, rather than those who engaged in a restrictive diet and/or binge eating first (Reas & Grilo, 2007) ; and 3. in those who practice night eating compared with those who do not .
Some behaviors associated with concern for weight and body image, which occur in more than half the people with BED (57.4%), involve checking body areas, in other words, constantly checking their bodies looking for fat, in addition to avoiding wearing clothes that make them aware of the shape of their bodies, which are related to a greater frequency of binge eating, food disinhibition, restrictive diet, and over-estimation of body size (Reas, Grilo, Masheb, & Wilson, 2005) .
Lastly, it is necessary to mention that the reasons for losing weight influence the levels of concern over weight and body image, since those who want to lose weight for aesthetic reasons are more concerned with their weight than those who wish to lose weight for health reasons. At the same time, the reasons for this loss are similar between the two sexes (72.4% of men and 61.6% of women do so for health reasons) (Reas et al., 2004) .
Comorbidity with anxiety and depression
In the present review, only three articles evaluated comorbidity with Axis 1 disorders in the DSM-IV-TR (American Psychiatric Association, 2000) based on a diagnostic interview (Structured Clinical Interview for DSM Axis I Disorders (SCID-I/P) (First, Spitzer, Gibbon, & Williams, 1996) , which found that between 46% and 48% of those with BED (both men and women) have at least one psychiatric disorder, the most frequent of which were anxiety disorders (27% to 43%), particularly specific phobia Feldman & Meyer, 2010) . At the same time, mood disorders occur in between 20% and 24.5% of men, with major depressive disorder occurring most frequently Feldman & Meyer, 2010) (Table 4) .
Anxiety and depression symptomatology
Of the articles reviewed, 14 evaluated anxiety and depression symptomatology using self-report instruments, partic-ularly the Beck Depression Inventory (Beck, 1976; Beck & Steer, 1993 ) and the Beck Anxiety Inventory (Beck, Epstein, Brown, & Steer, 1988) . Regarding this symptomatology, Amianto et al. (2011) found that patients with obesity with BED (both men and women) had more depression and anxiety symptoms than those without BED (Galanti, Gluck, & Geliebter, 2007; Geliebter, Hassid, & Hashim, 2001; Kolotkin et al., 2004) , which in turn is related to greater concern over food, weight, and body image, as well as lower self-esteem and poor quality of life (Kolotkin et al., 2004; Nicdao et al., 2007) .
At the same time, substance abuse occurs in 2.7% of men and women with BED; in this sphere, alcohol and drug abuse were the most common forms of substance abuse (1.5% and 1.2%, respectively). Men are more likely to engage in some form of substance abuse than women Feldman & Meyer, 2010) , particularly drug dependence (Table 4) .
Finally, it seems that sexual orientation could play a key role in substance use, since it was found that homosexual and bisexual men with BED seem to be more prone to engage in this, particularly alcohol and drug abuse (Feldman & Meyer, 2010) . However, the evidence is still scarce since only one article included sexual orientation as a variable of analysis and no comparisons were made with heterosexual men.
DISCUSSION AND CONCLUSION
The objective of this study was to review the literature to determine the variables that have been relevant in the study of BED in men. In this field of research, this issue has made great strides since its inclusion in the DSM-IV (American Psychiatric Association, 1994). However, there are still many controversial aspects that must be explored in order to determine the clinical signs associated with this disorder, particularly with regard to the male population, since most research has been conducted on women. In the few studies that do include men, the data and analyses are not specific for each sex, despite the fact that this is the most frequent eating and food intake in this group (Hoek & van Hoeken, 2003; Weltzin et al., 2005) , which highlights the need to continue providing findings that complement the overview of BED in the male population.
Regarding the origin of the articles used in the review, those from the English-speaking world predominated. Most of them were from the United States of America, which reflects the enormous scientific production from that country, and points to the need to obtain data from other parts of the world, such as Latin America. Regarding the age of onset of BED, it is estimated to be approximately 32 (García-Camba, 2001; Marcus, 1997; Reas et al., 2004) . In the articles reviewed, however, we observed that the average age of respondents was between 42 and 45. This data provides evidence on the occurrence of this disorder mainly in adulthood, unlike anorexia and bulimia nervosa, which are more frequent during adolescence.
With respect to the study variables related to BED research, it was observed that eating behavior, body image, and anxiety and depression symptomatology are the aspects most frequently considered of this disorder, and these are addressed below. Regarding eating behavior, the adoption of a restrictive diet proved to be a fundamental aspect of BED, since it is related to the frequency of binge eating and the presence of obesity at an early age. In the case of the articles analyzed, it was observed that in the male population, the characteristics of a restrictive diet were poorly evaluated, especially in terms of their objectives and frequency. A similar case is found in relation to the analysis of eating patterns, since, although this was evaluated in the male population, showing that men do not engage in a regular pattern of eating and that fasting could be frequent, these results were only found in one study in the present review, meaning that they may not be conclusive. There are certain variables related to eating behavior that were not explored by any study, such as compensatory behaviors, eating habits, and emotional influences related to food intake, which have proved important in the study of BED in women.
As for body image, it is important to note that the evaluation of this feature is not required in a BED diagnosis. However, some researchers state the need to explore this aspect in greater depth, since it may be associated with the motivation to lose weight, following a restrictive diet and even the frequency of binge eating (Reas et al., 2004; Reas et al., 2005) . One of the most commonly evaluated aspects in this area is the presence of body dissatisfaction. In the case of men, some studies (Anderson, 1999; Colles et al., 2008) indicate that they are susceptible to having body dissatisfaction. However, in the articles analyzed, there are no data showing their occurrence or association with variables important for BED.
At the same time, anxiety and depression are factors associated with the presence of binge eating, which is why they constitute key elements in the study of the BED. However, in the case of men there is insufficient evidence to obtain clear information on the comorbidity of these conditions in this population. In the present review, only three studies showed that men with BED had more depression and anxiety symptoms than those without it. It is therefore important to note that research of this symptom in relation to this disorder in men is still incipient, since its relationship with other variables that have been significant in studies on the female population, such as concern over food, weight, body image, and self-esteem, is not known (Bulick, Sullivan, & Kendler, 2002; Kolotkin et al., 2004; Grilo et al., 2009; Robertson & Palmer, 1997; Telch & Agras, 1994) .
As for sexual orientation, some authors have mentioned that there could be a greater proportion of homosexual and bisexual men (5.2%) compared to heterosexuals (1.5%). However, only one study was found in which a greater proportion of BED could be observed in homosexual than heterosexual men, in which the differences did not prove to be statistically significant (Feldman & Meyer, 2010; Hefferman, 1994) , as a result of which this result may not be conclusive.
The present review enabled us to highlight the bias of BED research on female population and the exploration of certain variables without taking into account the possible differences that may exist when considering the male population, such as body image and eating behaviors. Although it has been shown that men can also experience body dissatisfaction, little is known about the male population, since for a long time it was considered that this dissatisfaction mainly occurred in women, as a result of which this issue failed to be explored in men.
Lastly, regarding the comorbidity between BED and anxiety and depression, there is still a need to delve more deeply into its relationship with key variables in the study of BED that have yet to be explored in the male population, mainly with the frequency and severity of binge eating.
Limitations
The search procedure for articles indexed in specific databases only made it possible to include the articles contained in these indices. It is therefore suggested that search parameters should be expanded to other media, such as the indices of specialized journals that are not included in databases yet which could provide valuable information in future reviews. 
